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THE MAILING DATE OF THIS COMMUNICATION. 
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earned patent term adjustment. See 37 CFR 1.704(b). 
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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

1. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in ( 1 ) an application for patent, published under section 1 22(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 35 1 (a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

2. Claims 1, 3, and 9-13 are rejected under 35 U.S.C. 102(e) as being anticipated by U.S. 
Patent Publication No. 2003/0003707 to Yamaha. 

Regarding claims 1 and 3, Yamaha discloses a method for manufacturing an element 
having a substrate (10), a lower wiring (20), an upper wiring (32), a via-hole connecting the 
lower wiring to the upper wiring (figures 5-9), and a W material filled in the via-hole 
(paragraphs 0101-0111), comprising: forming the lower wiring layer on top of the substrate 
(paragraph 0081); forming the via-hole to extend upwardly from the lower wiring layer 
(paragraphs 0082-0087); feeding a fluorine compound gas having a reducing function into the 
via-hole, the gas including WF 6 (paragraph 0101); forming a W nucleus in the via-hole 
(paragraphs 0101-0105); filling the via-hole with W (paragraphs 0106-01 1 1); and forming the 
upper wiring layer (paragraph 0120). 

Regarding claim 9, Yamaha discloses that the filling of the via hole with W is performed 
by CVD (paragraphs 0015, 0101-0111). 
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Regarding claim 10, Yamaha discloses that the forming of a W nucleus includes using 
SiH 4 and WF 6 (paragraphs 0101-0102). 

Regarding claim 11, Yamaha discloses forming a first insulation layer (12) between the 
substrate and the lower wiring layer (paragraph 0066; figure 11). 

Regarding claim 12, Yamaha discloses forming a second insulation layer (22) between 
the lower and upper wiring layers, wherein the via hole extends into the second insulation layer 
(figure 11; paragraph 0082). 

Regarding claim 13, Yamaha discloses performing a sputtering process (paragraph 0088) 
and forming an adhesive layer (24) on the via hole (paragraph 0088; figure 6) between the 
forming of the via-hole (figure 5) and the feeding of the fluorine compound (figure 7). 

Claim Rejections - 35 USC §103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claims 2, 4-8, and 14-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yamaha in view of U.S. Patent No. 5,498,768 to Nishitani et al. 

Regarding claims 2, 4-8, and 19, Yamaha discloses a method for manufacturing an 
element having a substrate (10), a lower wiring (20), an upper wiring (32), a via-hole connecting 
the lower wiring to the upper wiring (figures 5-9), and a W material filled in the via-hole 
(paragraphs 0101-01 1 1), comprising: forming the lower wiring layer on top of the substrate 
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(paragraph 0081); forming the via-hole to extend upwardly from the lower wiring layer 
(paragraphs 0082-0087); feeding a fluorine compound gas with a reducing function into the via- 
hole to form a W nucleus in the via-hole (paragraphs 0101-0105); filling the via-hole with W 
(paragraphs 0106-01 11); and forming the upper wiring layer (paragraph 0120). 

Yamaha fails to disclose feeding a fluorine compound gas into the vias hole to clean the 
via hole. 

Nishitani discloses applying a fluorine compound gas into the via-hole to clean the via- 
hole before W deposition (column 5, lines 1-32; column 6, lines 1-1 8), the compound gas 
including SiF 4 , NF 3 or WF 6 (column 5, lines 1-32; column 6, lines 1-18) in which part of a 
nucleus is formed (figures 3 and 6). The usage of SiF 4 will automatically form an Si nucleus 
layer. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify the method of Yamaha, such that a gas including a fluorine compound gas 
having a cleaning function is applied to the via-hole, as suggested by Nishitani. The rationale is 
as follows: A person having ordinary skill in the art would have been motivated to provide a 
fluorine compound gas with a cleaning function, in order to remove oxide films formed in the via 
hole, and thus improve contact resistance (see Nishitani, column 2, lines 10-30; column 4, lines 
1-50; column 1, lines 1-32; column 6, lines 35-48). 

Regarding claim 14, Yamaha discloses that the filling of the via hole with W is 
performed by CVD (paragraphs 0015, 0101-0111). 

Regarding claim 15, Yamaha discloses that the forming of a W nucleus includes using 
SiH 4 and WF 6 (paragraphs 0101-0102). 
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Regarding claim 16, Yamaha discloses forming a first insulation layer (12) between the 
substrate and the lower wiring layer (paragraph 0066; figure 11). 

Regarding claim 17, Yamaha discloses forming a second insulation layer (22) between 
the lower and upper wiring layers, wherein the via hole extends into the second insulation layer 
(figure 11; paragraph 0082). 

Regarding claims 18 and 20, Yamaha discloses performing a sputtering process 
(paragraph 0088) and forming an adhesive layer (24) on the via hole (paragraph 0088; figure 6) 
between the forming of the via-hole (figure 5) and the feeding of the fluorine compound (figure 
7). 

Conclusion 

5. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

a. JP 06-268077 to Nakano discloses forming a W plug using WFe/SiH^ followed 
by WF 6 /H 2 , and a final WF^Sift; deposition. 

b. U.S. Patent No. 5,804,249 to Sukharev et al. discloses using WF 6 to fill a via. 

c. U.S. Patent No. 5,082,413 to Fujita et al. discloses forming a W plug by 
depositing a polysilicon seed, and reacting WF 6 with the polysilicon. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jennifer M. Dolan whose telephone number is (571) 272-1690. 
The examiner can normally be reached on Monday-Friday 8:30am-5:00pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carl W. Whitehead, Jr. can be reached on (571) 272-1702. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Jennifer M. Dolan 

Examiner 
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